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mid£®9a y 7l,zmmiXsS& t-9 znmzmiy* 

nm*&i£'<7'jmmx'$>-ox . B5iaaj^/<-y7r@ 

r ES§#<i!ffl?1-|,x -y fKg-?i >TWMWt?rS ,1 fc $• 

mmmT-9 *mm!,-h> w y Ttwh-thzx-^m 
mzwz.z>mmmz$:. mmsm^itiLmmt . m 
in^n'^y rm%tffmzmttzz\t^^mt-rhn 

fcohmmmzn&kmz. &mmmmzx. o f- 

88£ ffcitlS tfl. 8512®$:? Q y ? <OX y -f C^a ^ ? 
If ^4l»cW£f>M t U . 

J: imwztx&mzcrt/ioymmzji mtRinuzti 

>>y MIlS8$:ii5f2g2iS?n-y 9cr>m~^-v^izm^X 

sit -t zimm i ximmsMffi.mm&* * «j . 

\Wm\ 0 J B5lfif^gt!!f!^-aiLll?5^<7)'>^< t fc- 

ajsn&j: ^tnKLfcct £*#fak^i>fS2?i3iyE 



imami i\ -f^mm^ffyf-9<r>Kn^wm 
*m3tihtzit>izm^t>iTK:7 vuxmmzx <o&iw$ 

<r>o*>. mmmwtoiztami l zzn?t\.wj:hmsi£m 
T-rizttLXAmiioztiimt-t&mxmi 2 

a yv-yyx&nvmth ?>m:%mth& oizm 
0. 

<7)mftamiwm^££&t %> m?m&9 o 9<r>9u 
1 (URggrc^s^: 1 5r?#ffit-r^is^ii3iaso^* 

cr>mmm^n> ? o y ^ x-y ^ t<^)/gwa« 9 
g*sttiii:»:coiaiiieiS8-C'fl0iaiffii2isg*>"miac 

Sill. - 1 t ^lt3<Ja 9 lfiS^¥§f*:^ t U . 
Ilt^lgl 7 1 i5IESiJI7D-y^^o*)lfAa3Lfi^^ 

^ ?Q7;x 7 ft . mmM&Lmtzihy"-? 

IE«at ISI-ft^iailHlSSA'^ISfKS^I, ^ t 

i ii3<ig 1 s j jut aig£7 o y ?<r> ? himm tt^m 

Bck&tmtw&tfmLX-ft') - i5ie^®(iiss**H« 
t-rmxm 1 3 mwt^^^ ^ >j . 

III^iI 1 9 ] A-* h^HBgEefi^^^WM t 'J 

XtiZixtzT H uxfi^*^^7 a y 9tt^zmrS 

^yKTY-vx^a-y^LX^^^iVT^-ia) 
&m® l zmifcZixhX^)*Afrt ) y : -9Z*.>XTV 

?Rmm&imTyy-Z'frix\\&n^xy4>i l zm 
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v tizntximmximziiz x ? izms&ixtzz t 

ttlbW-T^yftg;. JSOf/XU. fI^X£if» 

wa»*^ioaj?uiCAs </>7atki/j*;*i — y> 

phttzti&mmmmwz* nmrnzixz. ztz 
i®k^-*¥*M*y. 

-fr7^y^«kry7x-y^*a:«r»«u ffiassi 

^Aiiit)^ ^ 7 >f ><r)=r-9 zmmmmizn oat* 
x o izmLZixfzz t zimt -ttmtm i 9 xt * 2 0 
siKwwfcxty. 

ifg#Ji2 2 3 i^aAJB^u^ffliisfi^srfeai'r* 
ctptcniflcSft.. mammumm 1 1 1 aw 1 0 1 

^rtfit « H i -ZttB 1 Sr^aS^fS X dlzffi&LZix 

tzztzimt-thimm 9*^2 l^i^h: 

[0001 ] 
10002] 

[fi^Oftteiifi*. CPUfc±K1»cBJl\SDRAM 
LT , D R A MliS* £>ft& 

puzm^fc3yv*-?i,XTj*xu. ±Mm(*4 
y**v) <D**v®mtmLX'mm?itfoz>i)\ 

Mt£&* * y >- jl .X * 'J £ C P U * y 7Vq £ fclUMf »t 



[000 3] *\vyjL*^Vli^m<Ooh-&(7)T 
[0004] CPU(iii^A-v^^^»J^LTT 

■r-**^ \t ziz\sMim^mz{zmmthT-? 

[0005] Z<r>fz*b. ZcoX 0 KisXr-AniBEaZ 

«BW"S**y»BcHL ^t7>a^^'jCTLM 
LtzTvi/xzt&T-fmmmizAftxxz&mm 

[0006] z<m^. x&jiz&wt* ftnrFi^x 

S4a&*-&<0*T\ JLft£*tTT-*-^i1^£Afl 

Jfl?fiT^&. Zix* "A'-xhiMi k^K 1-^7) 
T F UX«B&« <IkMJ:9 AS!* 3ni«r-^9K) 

y (r>mmvmy ix yy? u+xd r am^&s . 

(0007] ilS. iUfflDRAM (7 7 xK-^- 

-t: X^^^M^r <7)r 2 0ns <-50MHz)gJ£ 
[0008J yytm-XDRAMlZtHiXli. \m 

^-fwmizmfr&vmt. swtdMfflDRAM 

SrlaJ^crtSSijyi^cik^JrO. lf-^^OOt 
***ti<0»g|ii$raSrliBBL. AtiiflSrffiWfcLT 1 0 0 
MHzBLhOiiKS:»ic:fct^rfigkLr^6. CKOk 

so-r-^Aai^osaas. -r^^ffl»^n.y^gi 

[00 09] tztzL. yy fm-XDRAMbifWDR 

am{>. m%$uz. TFisXTf-txEjmm-. -t* 

[00 1 0] KAffi Lisbon v>HA*^a.y^fr 

^)^o-/^^$r i /CAS (^X/n-) U-fr-y^i k 

#Low7?^>f 7"T^)l>Ck2:^LTV^) . 
(00 1 1 ] >>^n^XDRAMT1±. • 

ffiLxt**). nm^xiizixmiEcot-Fi'isx? 

^ yha-ry nzX 0 . /c a s u>f f-y ^ ^IS^-r 
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10012] waa>t>/c a s w >-#iKre§ s 

£TlfT<Wfl-r*tt£\ ^o 7 ;«/CASl/ 
HT\ /CASHfyyJfi<t&:i:l:J:ot, 1 

(sm7nv?mmM)m*%£izii. /casht 
hi) . 

[00 14] ill 7(±, vmnmiWc>uy'7<<> r ti 
too 16) ai7t^rriaa^i^ «^7Atk 

l/XYADD£^^&8Hm^-:x\ nSMjyMT 

TKixxe#PYADDSr4«W-6a2m^-»^ ft 
tPYADD T*§Sg $ iiS T K b XOr- A 

as»*ioBust3jWffl-rs3toxr--^ ju^t- 

* AttJtlH I O B U S ±?yr-9 £ D Q f £> 7* 

[00 17] i$;p 7 ;iCLK <?hgtf? 

^y|/Tl-T2tC^^T. rtfflrt5^7FPAYADD 
(I^£^T&to6<om 1 ^AT-> r T^3ft*:m 1 
<9T--*<07Ki/AAaO (A^$il/>TKl^Xft^A 
DD#gg) (±. £V?a?7 ICLK^W>f 7/l/T 
2-T3tfe^Tffi20XT"-i/''C«!yi3a*. £ftfc 

10 0 18] #At— S4if frttOBIt? O'y^ICL 

KfciOHMsnrv^w. «»^T-*tai«-$tii 



[ o o 1 9 3 0 1 8(i. aawr y y x 
&Lmmmffrhtzth<F>94 $>7wx*foh. mi s 

fcfcirvni. &*qa (7«J7x-yfS) Ji ' 2 i » /c 
ASW TVvti I 3 i . 1 4 i <Dtj!AtfJ 

[ 0 0 2 0 3 7* U 7 x «y ^^(i. rtriHra&MHCzlT 
Xlti'ftX'T-?£znjyjLv+L. >v?\,iV-isV 

naf&t. nm^^-^{zMLn-^mm:mm^zm 
mzftd. tztzL. Utftt^ifft4l&ttitt6. * 

-^yr;l^M5rSSL. ^yr^-r-^JrliJ^Sti^n 

[0021] . ^f^r-^aJtrTSl;: 

fifot. ^^u;p-yyr;i^^fflrcofflffl±M*» 

[00 22] dl8£#«3LT> ^o-y^ICLK 

iT\^i3<?>24M?ti<x\ ftmrvvxADYxm 

a0. Dal4)2t*-y KCfc*). f-^Da 

-Jj£ft&. 
[0023] 

-TAD RANK?. /N-^MSf^Sr^o^^ycOA-^ 

t. AMr^-fy^shry^xv^^:*^. 

[00 24] -f-LT, 'tfr?* >15See»rVC. gig 
M^SS-±(f6«tplCLTl^. sfatfL. DRAMrta 

-iffi&m^hm&x-m-rt-^v Ktittirtifc 

mhx^-^S(i:3-4©S(^iJiS$ix^. t^r 
r-^^filf{>3'-4(C»$n^ ft 
[0025] Sfc. r^x'yfMT'll/N'-Xhi 

[00 26] z/z. ry7x«/f-^trii v t-9<t>\ 
&ntm\%zm.t LxftbtvkimifZb?. m\ 
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10027 J ZOtzlbMiMfeZlif h fcJgf&Lcogife® 
AWFL. Zi\*m\VzoyV*-?isXTl*<r>mffi& 
TSrt3< . ZtxhvM&Azi. 0M9|flE<?£ 0^Ut(i2 

100 28) <IC0J:?£. .fcE^SXUJffe^fc?^? 

vyzmsLZiffh z t e «* o . gji (t*-s c: t s 

10029 J . **HWi±l2Pia«5:8SgL. A 
100301 

Sx-y^HJ: OfSfl^S <fc o Cetera*;.! fc 
( 0 0 3 1 J *^(C^S¥S*^ t UtCJ3V>T«. <ff 

(003 2 j ttz. xmuzm&zmfcxiviz&^x 
mt<a. mm^^imiaimmzxnm^iii$ 

( 003 3 J *8HflfCf3il>¥gfM*LH;:fcU 
TU. ff*L<(i, M^®lsIKA ? , AtJiSMi^lCj: 

o ^-?<nxnmw2tiiimmzmmmt,ztm 

LT%hZl$Wkt-*h. 

[0034] -ttchh. *Wm^-9<vmfr{£L-}m 

l. ««blji % f-^iinwswfcasitii. mm 
9u-,y \zn ummvamztiz . 

(00351 

iwmmmmm\ w&itmvx.. *m&>m&<r> 

(00361 

( %mm i i n i ji. *wn<vm i mmm.<r>tm. 



— Ab4>7T—Zb7*7 b (F I FO) i^yrOM 
Bc5r5rnilS80T-2f)5. ttz. @3^>LH5{i2fc%BB 
1 «^HffMc0i!)^^igi#rs/i*^)^^ 5 y?m 

1 0 0 3 7 1 HI fru L0 5 5^53 l/t *HSS$S<7)fS 
KlrUlTfciKWS. *31ig&fimA5A7K 
UXY0-Y8. g^/N'-Xl-S i 8 i . it^/CAS 
U'frv^ ' 5 i Ttmt'ijotf. ZtihtmitlTh 
IrmizimittcKttmtz,. ttz. ^ym. dqs 

^Icttf^LSrV*. 

(00381 mumnix. ?ffl>9u~,9%&!m 
(cgen) lom. mfrbx-hzixhmmta-,? 

m^C LKfc?o y?4 *-77WI^C K E A^rtffiS 

C LKO£*>±Af)x yfh-ftmzc KEfl^n? 

(Low) "Tifto*:^ (^i(f^ ?/PT6 ) . @4 
(Cin^J: ? ^/P ( pil/llf^ ) cr>C L 

Km^WB^S I CLKfi^Ji^t?^ ». 

(00391 37H'f3-^ (CDEC) 102Jd. f*? 
gRS^? o ••/ ? (1^ I c L K0)7 o -x -/ 
5. ?HK3-7>K(i^/RAS (7XA\-) . /CAS 
. ,/W r E (y^ Y^-riUi-) axifZ 
CS (-f-vT-tU^K'N-) 5:K»)iX^. ^fif>(7)ffl^ 
^■irtt^J; •}?WnA»4>^^>ii|.3V>H5-T r 3-H 
L. -f-ixm<03-?> H(cWJo^-|.F*jgB(l^$r^-r 

^y^a^7.DRAM(Cfcv\T{±. 3T>-H»±fSt 
ft:3V>H^a®i??tt^4Av 01 (Cli. *9KH(cB0 
fS^S, lfEAaiL/#&jiA3T>-H{c*tlD^I>RW 

Sfi^O^A'm^SaT^S. 
(00401 'W-h^y? (BCNT) 103(a. 
SBA^cr)Ij!Aa3L3-7yK. hhWtWZ'QJi-liyY 
WS-thix, 3V>Kxa-^J:0RWft^A 5 ^fiE$ 

t. ttyfitifflfci. vmmug&ta-,? ic 

LKtCjO^-Ty^SrfMt^tt. /«-^l-^tf (A- 
X 1 C LK-iM ^/l-«c0Bflra ) tePE Nfi^* 
ffi/1L^t.S. 

(004 L 1 rtSB^^TFU-X^ilHlSS ( YBUF) 
104<i. l^a3L./##a^3V> KA^B#(d±. -ft 
t lalBf (c mm y AT H LX A D Dfl^£ JR 

OJi^. <IiXtP-^®5rf1IB^7ATH^XYADD 

ICLKOXvfWJjfcJ:*). <I<7)ICLK^7/U 
(c«£5-ri.(*lg|5A H Y AD D <r ^4^" 

(00421 /jyJtTWxyijTZ—? (PYDE 
C) 105{±. fqaJ*7ATKL7.YADDA^. 
T >) f3- K $ftfzt) y AT H L X P Y A D D Sr^-f 
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[0043] MARR (^tUWW) 120<iDR 
AMnrTfti. Xy&TFUXPYADDlZji^Xfe 

^tU-t/UOT-^SU-HTyr (RAMP) 113S; 
[00.44] F I FOAvy7rl06te. ®g^u 7 ^ 

m^mmm^F i fo (ftAiiftaiLM) A- 7 7rt 

[00453 *Hffiff?S(CfSS^v7Tli. 7?-tX* 

fflflSBWiEW^n ^HWStfrc. *T<0FIFOA*y 
7 r (c J: 0 9 o / ^-fx^y H«C J: OgC SftSr- 

(00461 H2tC F I FO/vy 7rl06tf)lHl$tf8fi£ 
Sr^rT. H2€:#a3LT. F I FO; \77rlJ4«)l/ 
vX;?REG0--REG3^£6Jc&. 

10 0 4 7 3 *3ae^<?>fia/c asm ^y>^ 

1 5 i %0rC\ a^4fflc7)*aj^r-^SrfiK^-CSmf 
ivv, SrtTSr^ dilWLt^x-^SrMARRlZO^ 

n <y ? £ Aimitf . * -y 

X ? £ M A R Rl 20 frhmtzlZM Aft ZitX * tiT-9 

oism izmm-ttui i \ ^xh & , 

[00483 *h/«lflU>?X*li:7 >J <y 7*7Q y 7lsl 

II ( IOBUS) 112£1NE3*l. AflatfFttF I FO 
y vy^ r 7 v f-aaWRD S E LC J: oT»P£ 
fl r ?Sttft3n3tt)SEL<i^Cj:oTSfl»Sft6U> ? 
XfayMZ I OBU Serf— 9 fry *v+Zt\h , 

[0049] *a^ft^^amiH-<0T--^- 

7">h/W7r- (DOUT) HOKSKSii. UiW? 1 
ttF I FO/\-y7r{B*M«aoSELfcJ:o-CMfBI3 
ft. xfmtZtifzO S E Ut^ldJ: *)9J»S*l6 
90)&iPF I FO/<'y7rl06*>^c7)T-^[Utl?fi : 

(00503 H1£#8SIT. F I FO;w 7r AtlSJ 
mm^y? (DCNT) 107UF I FO;W7rl06<7) 
mm^kyXMMWi DCNT107«i 
F I FOA-/7rl06^UvX^»fcHt«<O«ESI*ft 

LK^mfflL. 0-1-2-3-0— ^n^t*. * 

LT . fWMIWJ DSE Lfl^iStelbr 
6. Ut#oT. F I FOA'.y7 7l06t;:iHvCttDC 
NT107toe»^L*LTt^Ui/^^cO^-^Aai^ 
tt ( IOBUS) \\2nKMm<. 



(00511 F I FOM'y7ra3^JfflIffl^^y^ <0 
CNT) 108teF I FOA^y7rl06C0^im^)U^ 
;^iJ^£#lf^S. OCNTIOSL^F I FO/x'-y 
7rl06c0U^X^«h^i:»O^^^^^'J-/ 
9il*?y9X'M. N&W£9u~,9 ICLKKI^H 
U 0-1-2-3-0— <7)M£k£o -f-LT. «t 

m^)e(c«f5^^osELfi^^v5ttfk^^ A 

oT. FI FO^77l06(CfcvraiOCNT108<7)II 
^L^LTV^P^^co^'F I FOA^SJ^SiPi 

[0052J DCNT107tOCNT108{i^<ifct(Ci!i 

[00531 94 $y9 r mim& <TG) 10911. RW 

ii^; PENm^zmmLxn®mm9u v9 icl 

K*>£. *^)*L)VTV<i (MARR) 120*^g!^aS 
SftT<6f^tc£*)tfT (£ffl£M£-£*T) . x ) 
— KT>7° (RAMP) 113. DCNT107^)IhIS§^ 

(00 541 f-^7 I >hA' 7 7r (DOUT) 110(3 
F I FO/N*y7rl06*^^$ii/>7 r -^5r^.y7^ 
»teffl:fr*-* ffiljA'777 HIKT'J) £ , 

(005 51 f-^yA 7 7r (DIN) Ulti. * 
£ >h&mtt&f5}&frt> hi) Sfti-r— ^Sr^-y-^L. -f 
-^Aft^H ( IOBUS) li2£a^SA:fi>vy7 

10 0 5 61 HffiS^ggLT. ^Hffiff^^oiUf^O^ 

n -rx D R A M h ffl— Xh h . 
(00571 H3(i. 9av94*-7MmCKEfc 
J:i>9uy9^rx^yv (CKEtE^a^U^Jliz^ 
ZZtizXn. <7&4 9>lC0W£9nv9m^CLKt: 

mat i. dcoc LK^ie-rswgBs^^o ^ 9\m 
mfei^x'ttfrZc^zt) zm>T, /casht 

y^ ' 5 t . A-xM 1 4 i "C\ Sg^ffiLnvyK^ 
4 C LKfitC 2®\-n Uz®£<mft£*LX^h . 
(00583 Sfc. l24li?u.y?^x^yK£frK 

li^-HU^x^-t^y havyF5:A^L^^coiS^ 
Z^91^y7mT'foh„ 

(00591 ^giS^^ny^fi^CLKi:, CLKfi ' 
^mit-Th tz#><r>9 a y 9 A ^~77HI^C K E# 
rtS^D7^!fe«lHK (CGE 

n) \mz&^>xzixh(nm^wwm>9u>v9m 

^ICLKA^SnS^ 

(00 601 04(ciS^iiO. ^Sl^^o.y^fi^C 
LK*^S^6-5.^^ftT^. ^o»y^^f^-7';Hi^ 
CKE//4^^>il^>llO. raSi^O y^fl^IC 
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SS?a y^fi^CLKT*i:^<. ttg&S*fl?a.y?{|^ 

10 061] ft&avym^U </RAS. /CA 
S. /WE. /CS) jW*^>#*«i4. 133. ® 
4. iiJ:aq25T*t 4o<0fI^S:*£ fc*T*LT*> 

[006 2] READJdJBWHtrJvyHX^aU 
^ai/RASitf/vfU^k /CAS^K 

[006 3] ttl. RSETi±*-YUzfZf±<vba 
WKTJjStSU IS8fcU/RAS36<n»5ru^k / 

[0064] zm^mmmm y ?icl k^o 

10065] ^VUisAf-bvbavW&JJlZtl 

Ji^a v> WAtj'3'<ifca&WiRwe^*^i«3ft 

[0066] ?h§S7 K Is AfE^A D D iMYm*h**t h 
ixh. l^mtrJvyKA^^OADDfi^AaOli 

( 0 0 6 7 ] I»WBL3vy HA*(CJ: ORWg^t 
fiESflfc*&«i. *7A7HI/XA'.y7r@B (YB 
UF) 104fcJ:0»arH^@#ADD^«y^3 
it. rt«*7ATKU-^<i^YADD$:tijt^S. 

(00681 CO.fcS^rtS*^rHU-X<i#YAD 
DO(i(i^r H Ix^ft^-A D D^O® t h-t* ') . t \ 
-Abf&l¥-9<nTV\sAttlX^h. 

[0069] l*-Xbil*?>9 ( BCNT) 103^'J-t 

lkw^ ? iwn-xbmvmvmxfohztmm 
*iu vmco i c LKft^o/N-x hi^w ?/ko 

[00703 l^OPENfi^W^^^di. 
THbX/vy7r@?5(YBUF) 104l±, ICLKfl 

l^Xfl-^-YADDtLTAak Aa2. Z&g,'? 

[007 1] ftfcrtS* l^Xfi^ Y A D 

Dte, ^5Ar'Jrr3-^(PYDEC) 105t2j;oT 

fl^PYADD^^$ii4 rt 
[0072] TU r3-H*5AT ( PYA 
DD) \$XyJ±TO-y { YDEC) 121teJUlS*t. 



(00731 CcT^m^rMOTHl^X^^^^iJ-fe/u 
ol^5iut:«tv^r>^r (SA) Kf^DaOf 
# n J — FTV7* (RAMP ) lOtCi^Tig®?^- 
*Afti?j|g ( IOBUS) 112lCf^£H£fl£„ 

(00 74] d<r^T^x-^'N*X^Jffll(i v ;w,h 

A^^l^)WE^S^gBS^7 a v 9im I C L K(T) 

10 0 7 5] -Ttchh. b&X-ftZ1\Xfrt>T- 
^Affi^lt< IOBUS) 112(CT-^>ffi^?iiS^ 

(0 0 761 got, *9BMSBfc*JV^Ttt. If^iliL 
©IfflW^cO^^. WJtieflflL7tgC*(Io^T«/CAS 

(007 7] 4fc„ *HiBFMfc*V^T«. WS8S0S 

(00 781 Li»L£***K *3Qfi«^.{^fev^TU. h 
h\-yWm <^>f ?/kMA) T1Sa^r r -^tcBW 

(0079] vt->x. rtas@B?n-/ ?mm clkco 

^8^7S9(^0^-^*«^oT<6»^A^4. ft: 
x-^Aail)^ ( IOBUS) 112(Cifitj5n 
^»f-^ frU^ L^rv P YADD im?)?— 9<F> 

[0080 ] zwk&itzmmfttm z-tz t \,z%b 
t\ mm?m<zte\ \x t> zixha^cr^^mm 
mmz^x\ $m&mnx£iz{&c>%i\ ul 
timm<?>ZT-i;i%<7)\H&gm? n y 9 \m 1 c l 

mma:m<x^6, 

(0081 ] T-9K\&-h®.{ IOBUS) U2fca» 

?%fig» (TG) 109fcJ:0aW3ilfcF I FOA' 7 
^rAtJMWffl^^y^ (DCNT) 107*^LT^S 
F I FOA>7rl06^yx?(;:K0jMft& < , 

(00821 l^^>(dROaa#lfcT-«i. ZtVk 
m*ttttMzkK*tif>tt&^£7n y ^ff^- 1 c L 
KWo 7 ;x7fH (/CASNfyy-1 ) 
>f ?Mmx. yfltZM^K O S E Lfl^J^T^-^ 
Tr>hyv y 7r (DOUT) HO^iS^lS. 

[008 3] WT(CDCNT107fcJ:VOCNTi08tJ: 
I FO106c0SI»tO^TKW-i; 

(0084 1 DCNT107fc«t^OCNT108ti. H 
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[008 5] (a5^TJ:9(^ 033 W?^) Tl 

3\ ZtlilSL Ofitf I C L K<OX JmfflftT 
4 W£l£TDCNT107li--$E<Dg (<r<ITtt 

•oi) dis^^n^. :^«f^ mil 

^&II*aJL (Read) nvy K#AA8*l&l£C: 

^fisjR n &o asks^? o ^ <t^ i c l k<ox ^ 

( IOBUS) mtClf^ai^il&^r-^SrF I FO106 
fcE Oiitffcy>D C NT1 07 m *1 V Y T >v?Zi\hm 

mtmwmzm ttzmfeznh . 

[0086] ^-Hl/yX^-y havyK^rlX 
(/CASHfyy-1) <7)*M9)\,mk. 8^T4 
U 1 0 i ) fcf&E$iia„ 

I00S7] (/CASWfyy-l)WM« 

0 i&WSHT 1 <?) I C L K<7)x 
imc£^^MARR^/bl^ai$/ll)T-^tF 
I FOlQ6frt>tttt&tMzfflglT5lZOCNT\Q8tf 

[0088] iot, w^OffiMMb&silTLfcWrjSTDC 
NT107 b OC NT1 08*WGHi. fflHfltfCffilB LfcMa 

^^ny^ff^ICLKCO^Oy^Xy^Tl^aiL 

^J:oTMARR120A^|j^3/ifcx-^«REG 
OCKO&Stfl. H»ffiL37i/HX^6 (/CAS 
Ht-VS/- 1 ) *M 9Mk. m$T5(,Z&tl$tl&Z 
tiztch* 

[0089] ZilVM. DCNT107fcJ;tfOCNT108 

[0090] Zcom. QCNT107te. T-?Aaj:tts8 
( IOBUS) 112c7>fiSr3R*)atrJ:o{C, 'WO/M 

[0091 ] OCNT108ii (/CASHfy 
1 ) ^ ^;W*fc-r-^**a5ljSiii J: DC 

CLWD7^X7fK (/CASHf>y- 
1 ) •*M?/W*tf)7a.y7x 7fl:J:oT, ii*?yYT 

100921 zn&dttmizx*). mizfrrrxd 



ttietwT-fizttLTmimMcom&m 

[ 0 0 9 3 ] H4 fcttt *Z . mfflT 1 izmmfrft I 
nvyh'A^^^Wt'JWH (MARR) 12 
Q£0 m&ft Zivtz^r—fD a. 0(2DSE L0 ft^dJ; 
0. F I FOM'-y^rl06^^^REG0(CBS0ii 

X -y ^Afi £»:0 S E L 0 m*?lz± 0 JHSfciBfl 3 ft 

[0094] 3£>C:. fflT7(:m7n 7 ^^*- 
r;Mi^-CKE<oa»> (Low) AW:iS;n7^t 
X^>K(cioT, ^T2cO^a.y^x^y^iJ:0ii 

T7*^T8(ClHf>f 9lUDVi>i)K 0SELl/X>O 
SEL2^N^0#^0tT7^T8(I. 9Uv9*t 
X^y K£ L*\*%&iZttMLX 1 1M ?/HHf *fc 

[009 5] :^t§, ?JC^)'7 f -^Da2#FIFOA 
-y 7 Tl06(dR9ii**i*#. «tf ifiHT 3^n 7 
^x^y^Sfc^SlfflKirW. ^n y ^-if^>H(c 
B9f£2:<L F I FO/<y7Tl06*>Ux**REG3fc 
EOiiifU f-^Dal tfflgT&ZtiKrtK 
[0096] -rtcbh. miZ 1 Otf>T-*(C»l/C. F 
I FOV^y7rl06^A^X^ft(I|5l-C7)^^X^^ 

2iX&« Ltztf-oT, F I FOM'y7rl06cOU> ; X^ 
[0097] d^y>. HS«rrtSSS»^n^^ii#l 

c l Kcnmrnhiif/c a six ^ Tyirtf*§-t bttfz 

7?*.*94J*<7MftXU. f-9\\£n A & ( IOBU 
S) 112«0-r-^tiJ:VH— Ui/^^ODSELfcOS 
EL//fi^r 0^-97^^^ 

[00 98] dOt§. r-^iiFIFOA'y7rl06 
*Sr**fi(3ijgLT-^aS*A..v7r (DOUT) llO 

^CLKtzmmZithtzfrn. TF\sAT7±zimLZ 
WtS^/^A7 Kli-r-*A*F I FO/vy7rl06 

[0099] Zoytik. FIFOA>y77l067K>ai:J]$ 
hfZT-m. "r-f&li^yyr (DOUT)llOt 

tzftfitmm? 0"/?fS% I CLKCOy'n «y y 
/CASU^^rV^CO^O y^X y^C7)^-f 

(01001 WJJWLTSfeJ: 4 1. *HttffM(±. 
x«^/«(cKLTtiS/|^IllH*ifA^S^-C#) 



(9) 



WfcltgmLT^&Zbfrh. 'U7y 4 yWiftZlX 

s m f yMcfc^T t> i c LKm^mmmmcim 
mzDRAMa7®ft<mm®mL<7>frZ'h*). mm^ 
-x hmmmthmhtiz. ttz. vitcrm&tz* 

ioio2]*mmmxu. fifom^tsospco 

friX^ht)\ im&L^yVXMmiz&^mk-t 
101031 

immm2] @6te. *fflmm2<mmm<7)ffitfi 
^^rrtru y^mxht. mat. meizjfttww?* 

yyr-xbr^b (fifo)A777^m^ 

10 104] my. mmzmmLximmBtmtfi* 
mn-th, ^mmmmxu^y^T^iyXYo- 

Y8. giA'^Xhfi ' 8 I . fli^/CASU'f ^ryy 

ZiU?littTj£lzmmL*\,\ 
[0 1051 06 £#ff3LT, ^gH^o.y^^®ffi 
(CGEN) 10Ui^^7^^iiS^^Ov7<i 

^-ft^CKE^D^ (Low) 09(C^ 

[0106] 37>'Hf3-^(CDEC) 10211. f*l 
n-y^ICL Ktf)? O >y ?X y ^ZS^ 

JWBri-eyKg^/RAS (7XA-) % / CAS 
<#X/<-) . /WE (y4 M*-7/l/\-) teXtf 
/CS (^-yTteU^h/*-) ClfU^Dffl 

o^x D R A Mtcfcv vctt. 3 MiiSltffca v 



[0 107]A-Xh^y^ { BCNT) ft 

883) liPENfl^ffi^L^t*. 
(01081 ft&t?yJxTK\sXi%£m& (YBUF) 

io4ii. m^L/mt^o-7y^^nmz\t. zn 
t mmz \-n ? timm yi±r h u;*«#a d d * r 

9i£*. dilt(^-OM$rrt^5ATKUXfi^YA 

y9m^icLKcr>2^9 nmznm lx y a 

TFl/Xm^YADD£y^r&„ Lfo^T. ::t 
ti. I3S(cini~J:9(c. If^ttlLrJvy FSrEWitfrt 
a >y 7 fl-Sf- 1 C L KOX 7fjlilfc L£*§ 
^ A— XhaS^SftiT— ^OTFUXOS^Aa 
0. Aa2. i^3r^««»a^g^^n«/^ 
fl*H CLKOX^K»E+*ra#5A7 FUXfl 
#YAD.DIi«tT4^ AaL Aa3. 
^(^fc#@C0^^^^ n y ^ 1 C L K COX y ^(C 
»*B*rirtSH* 7A7 K UXfl-^-Y A D D{i^-^r. 

fl:^L^:TO7A7 H l/Xff^-YA D D^fi^fife 
W-th, t&^Xtt&JjyJ±TVlsXm^YADDm£i 
U<7)T H UX^t|^<0KfH±rtS»»^ a -y ^ fi^ I C 

(01091 fiy&TVuxyy^f a— y ( pyde 

C) 105(i. rtS8JA5ATH!xX(i^YADD*^. ft 
fficor y f3 - H Silfc^r 7 AT H U X P Y A D D Z% 
2Ett>* Z<m. ^^^ATFUXfl^YADDT^ 
ZiX&^-XhmmB&'r-fcDtiyJxTVUXAsL 

^*5ATKUXAal«£H«rtc«t-#-6. 350ST^) 
@^^^(±/<-X h^fcitf/ x-x h^t- Ktci: 0 
>^^otXDRAMWW.hai^5f l 

6- 

[0 110] Ltc&^X. 8b>hA-*h4T*!8Jl 
-<*6^)(c^i:T(a 3 h> h Y 0 / 1 / 2 £ 7* U t":?- 
F L^^^T) 2 C7) 3 0 S ^07° 'J -r3— K£ ^l/j 
^^ATKl/Xfi^PYADDW^^. ftftTHUX 

(Y0 = 0, PYADD (E) ) (D^COo-hi^ ft 
WLTYUX (Y0 = 0. PYADD (O) ) <7)4*#)o 
hi*. mkTWX (Y0 = 1. PYADD (O) ) 

vA&oohi^ it2*/)mmzmm2ii&„ yo/ 



(10) 
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7 H l^^fl^P Y A D D L JWtl 
10 1 1 1 ] >*IH2/P7H (MARR) liDRAM 
^TX'hh. ZtUi&«?)/\>?toJ:VDQlz$tLXa 
«#7A7KU7^7 r 7l/>fMARR <E) 120-1 
S*7A7Kl/^77HMARR (O) 120-2C* 

(0 1121 MARR (O) 120-2li£T3f$fc#7A7 
HUX (Y0=1 ) «^**y*A^T««Sfu MA 
RR (E) 120-ltt£TfliK*?A7FU* (Y0 = 
1 ) SJ^^Ufc/PTrattSft*. 
10113] *5A7F^7*U3— ^ <PYDEC) 

1 05 x^mz^zixtz&/mL?>T>) ^-ytyu 

XPYADDCUcoT. K^Hxm?)MARR120- 
U 120-2^7AS^YSW^Bt(C^ft$n. c 

*i^><ct^sai>-byxr>rsA(ci^ai2aTv^s 

-^Aiftt&IOBUS (E) 112Mi*J:OTffBb!r5^ 
TKUXfflT-*7JB*|g 10 BUS (0) 112-2(^ 
<xmc0U-K7>r (RAMP) 113-1. U3-2S-frL 

(01141 LfcA'oT. DRAMnT^flrtlillHto 
If Aft LfflfFC 1 D Qfatz 0 2 o^)r-^^T5l8#(cMff 
lTI?gAffl5iil>. Uz&^X. rt§ns^?n.y:?fl# 
I CLK21M ?^T±l»ffeffi<f . ra«^:<-f- 

10 1151 FIFOAy7rl06 " iigifl^U y^|5| 
IHattjHWfflOF I FOA>7rT*4. *HIElt 

F I FO'v/77106 "(Cj:0^P-y^^X^yH^(I 
(0 1161 I FOM'.y7rl06 

(01171 @7 £F I FO/ vy 7 r 106 " <0ffif££^ 

(0 1 IS] mumiLX* FIF0>vy77(i5ffi 
^l/^X?REG0-REG4/^f£& ft 
ftS/CASMTyyA* I 5 i 3tf)T\ 7'j7x7f 

£ MAR R*^a»aSt*i«a»^ ay? £ Afittl 
tf. /XASU>ffyyt«^f77 , »SV)f 

nwe&mt<M. zmmztrntx^zu^x^ 
?\ MARRfrbffizizm&mzixxztzT-fvom 

(0 1191 fsu &mmmxu2t'v hrv 7x -y 



WX^X^hlZbfflbhi'. l^T-ftiiliZfioft 
fl»»^a-y^(l^ICKLA*<0fcftfc. MARR12 
0-1. 120-2^2ocOx-^mai?nT<S^*> 
Z<nfztf>. $^>(Clo^l/xX^^li2ifl$ixTV^ 

(01201 &*<0US/X:?REG0— REG4ii7U 
/y7-7D y7T1^0c$it. 2o^A^«^t 1 O^fflfl 
agTSrifo. *^^^X^O2oc7)A^S : F^)0^. 
-^ftifflffc* ^7 H Wfflf-^ Afflfltt I O B U S 
(E) 112-1 fcriSSSft. ffiWiSa^7^TH^ffl 
x-^AflttllSIOBUS (O) U2-2C:rSS5cSil. A 
:TO?<iFI FO/\^y7rT r -?7 y^SJRIIDSEL 

mWZi\hVisX9<r>Mz. f^Stt/dffl^IOBUS 

(oi2i] ztz. *«mfiffm±. m-co7-?T 

Vb^vyr (DOUT) 110l3Sgg$*u milffi=fti 

f i Fox* yr&miimosEuzx^xmwz 
ii. imitzofzo s e Lm^tzj: nmm^m 

fcvfr&F I FOy\>7rl06 frhcnT-ftittlZTs 
■5. 

(0 1221 DCNT107 ' fct F I FOA?7rl06 ' 
<F&*Ch\s¥X9<K\?l*Wm'h. DCNT107 ' \t 

f i foio6 ' co\si?Amtmt&<mmzt?tow 
Kimizmmi; o- 1 -2-3-4-0— -comzt 

(0 12 31 ZLX. rt»*5A7H^YADD3Wi 
W$%&. DCNT107 ' (nmmL^LX^hWJX 
?<0IOBUS <E) M7.mfflW?Z>DSELt. D 
CNT^0iI-hl^J§L^LTl^P>^^. mL<ltD 
C N T#4 0*7) U x'X^ct) I O B U S 

7ATKUXYADD*^^j^{c(i^ ±|2^<?^0 
U ^^fWilW I O B U Sfflk^A^^ 
SDSEL2rvS1^l^ri> rt 

(0 1 241 OCNTlOSii. FI FO>vy7rl06' <n 

tz. F I FOcoi/iSXfl&tffltWcVlsiSAf&bfflt 
WXm&^^4 9V",?i]*7V9X~& } t). 
?ay?g#ICLK(I^C»BU 0-1-2-3- 

4-0—- ^Misrki. -fLT. ^n<rmznmho 

SEL{i^S:yS1i^-r^«. Lfc#->T. FIFO/vy7 
rl06 * CfcV^T(iOCNT103cOii*>inLTV^U^ 

(0 1251 DCNT107 ' fcOC NT108(i^ ofc<«l 

(01261 tM$y^?fc£lHlB<TG) 109' ii. R 
Wfl^\ PENfi^ YADDfi^$:#agLT^^S 



(11) 



^Q'y^iflCLKKMARR (E) 120-ltiJ: 
IfMARR (O) 120-2*^lf?^m?itT<ST^(C 
ShttX* V-YTVT (RAMP) 113-1. 113-2. D 
CNT107 -^OMl^m^A $>7m^Z£Sfct 

101 27] f^r^hA'yyT (DOUT) HOte 
F I FO/\'y7rl06' frhft-hZiXtz^r-fZ+vT 

101281 (DIN) 11111 g 

-?Aiti?l«I0BUS112-K 112-2£ffl#f£>A:^ 

1 0 1 2 9 1 tt!Tlffi^#^LT*^|]^Mc^f^ia 

? u+X D R AM i: n-X'h h « 
[01301 i3(i^o : y ?>f *-r/WI^CKEtcJ: 
4?D7m^F ( C K Emn*u*7W^Mz^h 

^CLKtcWfo^rtSlM^^^TL^v^i:) 

i\ /CASHfyy ' 5 i . /WM i 4 i T\ 

IB^aiL3v>HS:4CLKftfc20A*Lfc«^)l!l 

10 13 1] H9li;D7?^yFSRVV 
[0 132]^gI5Stl7n"/^CLKfi^fc. CLKd 

9\&frt>s-tc>i\h„ m>?x3v?%&im (cge 

[0 133]H9tC5rrao. ^o^ft^CLK^ 
£i IT t> . 7 a v ? 4 77HI^C K E A* 

^t^t^w. n$mm? u > y ? fi^ i c uum 

^ft^CLKT1i2r<. rtaHS**av?@^ 

(0 1 34]»Sa7yKSfB (/RAS, /CA 
S. ./WE. /CS) *9HB^4i6#i4. @8fc<fc 
4-^!)S%4fcATHLTA4. RE A 

A>flA/k /CAS^D^l/^, /WEflVvflx*; 
/k ifc. /CS#o*l^l/e**.. 
10 13 5] ^ft^irtSflSfft? n v ?ff^ I C L 

<m^iz£ha^>Yftmii1*i\h« *-KU-> ? X* 
-b y hr?-7yh>'Al5?fut^-WiMDRSfi^ |% 



^LnvyHa^i^^a^nvyK^A^^iiX:^ 
£tCttRWfl^3Eflc£ii|> . 

[ 0 1 36] ^TKUX«^ADD49M»?^A*S 

DOMAaOti. ^--xh^fx-^7FUX£inL 

[0137] L^7> K AfilcJ: 0 RWff 

^^Th'^X/W^rlUK (YB 
UF) 104(Cj:0^rFI/Xfl^ADDA^^^^ 

7 at h i/xft^Y a d Dio®whgnr f p 

Xfi^-ADD^tR-t * ') . >v-x h^lT-^^T) 
10 1 38] rt—Ahfi^y? ( BC NT) 103 
^- 1 C LKft^D^M 9)\4firi-x Mftffe05HBT*S 

[0139] \MM*-X h 4 *-77H»P.E NA«& 
%MH+«. #7A7FbXA.77rlIIB (YBUF) 

/ >-X H«»»BtOrtSB* 7 AT H UXfl^A a 2-£ 

2^?nmz^&th. 

I 0 1 4 0 ] ^fltS/TJtWa* 7 AT Kl/Xfl^-YAD 
D(i. A^^r'Jfa-r ( PYDEC ) 105(3J:oT 
r »J f3- H Sfi. MW'J fa- K^7AT H l/^ 
fI^PYADD$r^^ A 

[0141] (^8T1i:2(5]^I^ffiL.3-7>'HA^e?T 

Ttt^T K UXfi^A D D^flSft A a 0<^W&T*> 
0. r'jT3-F^^ATK^{I^-PYADD (E) 
\z> \-x h 'may'r-jorr Y i/7,Aa0 ^ ? a5^ Sfi. 

7 M J f3 —Yil yJxT K U Xff^P Y A D D (O) Ca' 

KTIi^SBT K -WgfA D D#3mA b O^i^T'f) 
0. r'jTa-K^^ATKUXfi^PYADD (O) 
& \-X h9m<r>"r-9<F>T YVXAb Otfft-ftZti. 
7'Uxr?-H^7ATh'UXti^PYADD (E) (I/n 
-Xh 2#@O J r-^c07Kl/XAb laWiWjSJvO* 
4- 

10 14 2] 7 0, J T'a- H*7AT KL-Xft^-P YAD 
D(i. PYADD ( E ) (iMARR (E) 120-1C7). 4 
fcPYADD (O) (iMARR (O) 120-2^7^^ 
3-^(YDEC) 121-1 . t21-2WftmA*Sil, 
*^^0* ^ Y S W^^tifb^^ . 

[0 14 31 Z<r$*^ rftmvTWXZ&o*^)*: 
!lC0ftc$%t$ilfz*:>XT>7° (SA) A^AaO^OTF 
U-XT1§^S/lS ^r-^ D a 0 . A a 1 COT H UXTtg 
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*E?£il£D a 1 ti u )—YT>'J* ( RAMP ) 113-K 113 

-2iz£->xmmzn. «imT-^Aaj*i8ioBu 

S <E)112-l&tnOBUS (O) U2-2lzm*&2tl 

10 144 } ZZZZWT-t'tXcrfflWli. A*-xh 
%MRV2&B<OT-?lzmi,Xli;. ^Tnvyh'A* 

myftmsm? q7^i§icl Kft^ox «y ^vm; 

1 0 1 4 5 ] 37yK^?iiT*^f- 
*7vUtf]& ( I OBUS) \,ZT-9tiWhZtlh*T\ 

miitwmktnyitfx-nztikok </cas 

[0146] Uztf-oX. fflWKjZno*. VUMWL 
te&ftlzn vHi/C ASM r->->(c(i^< tm L£ 

101471 ztz. ttKznmm?nv?m^\cL 

Kizmm^ltz^cry^^ij^^j^z^t^tzKm 
X$txX^K\ 

[0 1481 LfctfoT. f*l2KS3l7o ^fi^ICL 

■K(oiaaasAw< t . ^saa^^gg^T^ffif^ 
wi»f . r-^xaj*a ( i obus > Katfjsn 

4 'r— *aWK L3rt \B#HtC P Y A D D MfcO^-^CO 
rKUXtSWfcf &*^5:i:T*&. ^^^(^iMIS 

[ 0 1 4 9 3 «Bt«Btl3V^±. meff* 

mXx~x^ra®P^o-/^jf#I CLK|5I«1S 

10150] f^AHJjaiOBUS (E) 112-lfc 

ctif iobus (o) 112-2 tzmmizm&tt s 2 o 
wr-nt* z ticomzm&m % ttmz x->x?a 

$ V7%&mi <TG) 109fcJ:»)BISIgft/iDCNTl 
07' ^LTl^»FIFO'vy77l06' C02^>c0U> ? 
y^izZixZiW. V&iixh n zco&t, 2oOT-^li 

10 15 11 WT(CDCNT107' t5j:tfOCNT107(C 
«fcSF I FO/\«y7rl06' ^OBiato^TIPW-S. 
[0 152] DCNT107 ' hXVOCNTlQWWWit 

zmtzm Lximmm 1 <nmmmt mmt sn* . 

[0 1 53 3 diliaia. DCNT107* fcJ;tfOCNtl 
v79tll. Z<m. DCNT107 ' (i. x-^AtfttJ 

fi< ioBus)coii^K03xtfj:^tc. naaw?b 



[0 1 54 1 (St. r-^Aai^fl ( I OBUS) fcf 

-^ma?asc7)*^ie^^n ?m i c l k 

2*M 9MZ 1 @3r<DT\ ISgSfcD S E Lfl^vSttffc 
$n4(7)(i. l^g^fi7nv^fi^ICLK2^^y|,' 

izimvfab. z<nm. <a^x-^Am^sioBu 

S(E) 112-1. I OBUS (0)112-2^^20^- 

1&£th^MLZ£0. f *7 UJt- is V TJlo^&Z 
ft^>T. FI FO/W77IO6' 
(0 1 553 OCNT108(;L (/CASW^r 
yx-1 ) W ?iimZT-?tfittJ)2tlZ£oiZ. D 
CNT107' 5:^'>yhr-y7^|)^aism^n.y^fi 
f ICLWn7?X7fK (/CASWt^'x 
-l)t^^^n7^X7f(:J;- 5 T. 

[0 1561 ^SiffltcJrO. H9te*<-J:ifc. 

CLK<OJSMSSfL ?o>y?^*-7y|^CKEt;: 

[0 1 57] H9(C&v>T. <1M?/kMA) T 
1 (Cfclt&ffiS^ 7i*T H a OfcfHfgAai Ln 
vyHAWCcfcoTMARR <E) 120-lJ:9§S*ai3 
ftfrx-^DaO («STFUX) liDSELO (E) 
m^zXO. F I FO'vy 7rl06 ' <7)U>X?REG 
OlzMViLtil. MARR (O) 120-2 <t *)m&&2iX 
tf-fDal (ft7Hl/X) tiDSELl (OM1 
^-MJ; 0 U^X^REG 1 IdROfiSili. 
[ 0 1 583-^5:^. Da0^5t(emiJ$/l4«I^ 
F I FOAy7rrttdR0ai*l4. B#fa1T5(C 

m4^W7ixT Kl^XAb 0(cff 3|g^it5Lnv> 
KAtJtCJ: oTMARR ( E ) (CJ: Oljt^ffiSti^x- 
^Db 1 (flftrFU^) (iDSELO (E) (E^ZX 
F I FO/S-/7rl06' OPv^REG0(ClX0 
iiiil. Dbl (SSTFlx^) UDSEL4 (O) (1 
^(CJ:0l^^X^REG4(CK0iitiil>. 
DbO*«5fetaS*SflS«i»T*F I FOA y7rl06 ' 

mzwmttih. 

[0 159] Da0(iB^1 T5(C^ 
(tSCLWn7n y^AtlSrS^OSELOfi^ 

iij: o^stiaj^sn. d a 0{inaaT6tcfctt4*i« 

9 u >/9imc LK<?)9 u y ?x y^A^3S:StO S E 
L 1 fl»fcJ: 0HS(ciiil33n4. 

[0 160] ttz. B#ST7(C^tl>^O y^^^ T 7 r 
/WI^CKEtOo^ (Low) AtJCi^^D y^-tA 
^HtZioT. »#HT2^a.y^x.y^J;0lfE^ 

ai^ii^'r-^Da i t^nf^»arcttw-r4iiaB»«T 

7 8 (C 1 tiimthifi. O S E L 1 O S 

EL2^W)0^0t^>f^T7A^T8tl. 

•y ^^X^y K$: Url^iSicttRLT 1 ^ ^/MK^ 
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Da2#FIFO/\'-/7rl06' JdK9i&2flS#. -f- 
iUiB^fSJT 3<9:?a y ?x-y f SSTOrOT. 
?o y ^.-9-^y'HtcB8fiS3r< F I FOt< y y T 106 ' 

[01611 -f3r*>*>. ^{c l rxn^r— 9 izft \jx , F 
I FOA'v7rl06' (nXK/^^zm-Wi/X? 
SrfcfflU jEU>T-*7oHHP*>m>ft£Cfc#fif 
LtziPiX. F I FO/\y7rl06' OPi' 

LSI, ». 

(0162) ^fl&Jtf^VhTvT'Koircii. 

*^>?n^teow£z<oTmmffim< . asks 
?mz i ®mmt-i-ft%#mziifr>x&Tt$, . 

I 0 1 6 3 J CICWIfflltct "7 . K Ui?Xf>4z y h 3 

*ommmzi&t>-r. ^zi-y^r-^^zni-xK-n 

SttiXmzffi-cr>ls~;A?£(mL. jEUVf-?7o 
-UmifiVihiXi, Z t ifiSSEZtll . 

(01641 m%tcmi?Ti?7mimijj:v/cAs 

SS<^IOBUS<0f-;, M/Mftf>£5>y^"fl>F 
I FO'<-y7r<0P>-'X^<0DSELi:. Cl<02-Wf 
-?mhWZ\ti7)2t\hT-91)W&>c,tx.h\si;x? 

[0 1653 C<7)Bf . 5ttCffi^$ai»T-^<iF I FO 
/ 7 r tfSr^tciiiiL^-^ai^/Ny 7 r ( DOU 
T) llOtZjtrS. ZcOtzHb. TY\sXT9*.X?Ak 

IfflMlZniLtz. 7°V7*-v+$:'iTirt:\,\m£kWl-T 
t>r>X. T—f-tfiF I FO/'\ y7Tl06' 5r3I»fSIB5 

msmnxx-Jh') . tanas* *. 

(01661 MJJfflJiUrifcO . *nj|ff^(cj;a 

»f. m&LmHwimsstt. mzJiyArvvxm 

Y A D D to «fc tf 7* D t 3- H VX P Y A D D 

MARR^^-^AiiJ^IS ( IOBUS) a, 
<0f-'-^|f!Aaitl?$r. rtaJgSJSy-ayy-ft^ICLK 
ZWtil'ft^ffiZWrl-XftoZttfX'Zh. 

[0167] zmzx *9mitmizti\,\xii. ase 
mmtny-nm i cl KnmMtemsm 1 coMstff? 

Bnmi8.cr>2i3lZLXbW)1W)<mLZtlh. ZOtzfr. 
ftSB^? a >y fistic LK®imbffl-?t>h/*- 

x hmmfecmmwrmsm 1 emm&momffccoz 

tolZ2tgt%Z,. 

10 16 8] ^mmmX'ii. F I FO/vy 7 rSWO 



(01691 

[^SSB.®3] CilST'fcHfl^AHCL/L-tfcO. >*-X 

c a s n f yismtmsitT't-x bmmnmz 

[01701 L*>L&*^ timOKXW&ith m 

(rmfr. ttc\mw^^iph>x^i^mmr(m 

P. 

[01711 Liztfr>X. /CASU-fTr>>r5-/|N$< 
UT. 7 : —?\£ti$.X'<W!tfBfeT\ t \/XT7*zX9-{I+ 
dzW.aoJ: 0 iZLXfm^ Zbifim>hi\h. 
(01721 Z<0tzib-»yti-rxDRAMX'i±. q£- 
F U^X^fc J; 9./C ASl^-f ^y^£tgS£T£ £ . 
[0173] ,- C A S H t-> y £ AS < LXJ <-X h 

mmizt* ^xwu ry-i y-fr&t r»j 7 x ••/ 
[0174] ifrtztft,. mm2commmx'itr 

- ^553<OM9i|)tWTO/C ASH -f y x{C(i*tIBT' 
#=3rv>. S/i. M?iim3Lhco/CASU-f-ry{cfev%T 

[0175] ^^gff^.tcio^ >T(i. WJi^(SM^eSr# 

/CASi^>fxy>-coB?<i: ^NMr^-f >'^setru7 
rnxmn-rzhnx-fiZ. 

ioi7 6)*mmmiztsiyxi,i. a§^/casu 

Ji> Mi2^2<^*feffMolttBflWv:* l )(c#8?L^ll6t 
l^-T#)0, 4A:F I FO/vy7rOlsIf#fllffi<ill7{C 

[01771 ^7^. A#=Sr/CASU>(^r>>(cij(t^ 

tre,f>i>. (il. fries 2<7)su©f?®(cfc^t(i, /c 

ASU-ff-yvlClia^^ 7"'j7x-yf-il!lf£$T?f-?T 
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> z^mzmr u 7 x •» £ffi>£v\ 

1 0 1 7 8 ] a 1 oji. ^ t-f 7-74 y^s^x-i&mr 

^^Ttf)*. /CASHr->->tt ' 3 1 T#>0. fill 

10 1 79] *mmmvi±. /casw^ yi^j; 

101801(1) yJxT K UXm^Y A D DJi. 
*&*/CASM' x y^dtt. flg&gif£7o / 7 I 

(0 1811 (2)*»&/X:ASMxV3/IH3;L an 
iam2^Hf©FM^L^ J: :> fc. 1 ^<0flgff# 7 AT 

K U Xfl^Y AD D*^|alB#(C(SS2 O<07° U H 
#7A7Kl-Xfl^PYADD£?££L. 'NSSr/CA 
Sl/-fxV>^Wi, lOCOYADD^^loorUn 
-K#7ATKUX/t^PYADD£^-f£. dtf) 
&7*Uf 3-K#7ATKl^X{I^PYADD 

(E) Sryf3-K#7A7KUXfI 

tPYADD (o) fcaj»-r*A>jjrta*7ArK^x 

fl^YADDm^iCj:^ 
(0 1821 (3)^^/CASHfy«li fi 

^•!CLK2^^;i^S(ClOBUS (E) t IOBU 

s (o) nmwzm&MSivrzi^nT-f&DSEL 
(E) , dsel (o) com-nzmmzimitLXF i 

FOA'-/7rKJR0iiA. /Mfc/CASM-TVi**! 
fc(i. ICLK^>f 7/KCIOBUS (E) 
OBUS (O) lzm*ttZtlfzl'OCr>T--f£DSEL 
(E) . DSEL (O) c0^^>-^SttfLLTF 

iP0/W7ridK>)atr. if%6*i8ttftrriswin 

7 AT H U Xfi^- Y A D D<0flBffc:«fc & . 

(01831 viTizmmzmmLT . ^mmm^ * 

S v v'C A S M r ^S^Kfc«t*»ftS:awrS . 
(01841 HI Ofcfct rcfcL b^i 
A ) T 1 iZ&ttl . m^mi (Read) a^y FA?) 
m'*-X h^lr-^cOTFl/XAaO^ffiSKrcT) 
T\ B#STl<7)^gg®i^a.y^(i^lCLK^n.y^ 
x y rfiZM^ »T««7* »J K#7A7 V UXfl^r 
PYADD (E) '(CAaOaGfWASiU A-xh23;§ 
COf-^YADDOTKl/XAa l^m^COtffl 

T 2 OfliGSm ^n 7 ^ifiCLK^P7^X7f(: 
g^i, vcgRry f3-H*7^r K l^fl-tP Y A D 
D (O) fcAalA*{jWjS)fi4. 
(01851 ttz. *m(*M7!l>f4J*) T5<?)mfr 
ffit (Read) nv^KAtJtli. A-XMfcHf- 



7^7 H UXfl^-P Y A D D (O) iCAbO 
#aWjS*U A-xh2§BWKUXAb lA>ISiKc 

x y f(es^vrffi»r'j fa- k# 7 at k uxfi^ 

PYADD ( E ) (CAb 1 ifilti)}<$tli> . 

(01861 ±I2(C«tO. «^/CASl/^fyi/t 
(irtgffg^n'y? ICLKtf>2?o-y?ttfc:2fc>y h 
Wr-fifiim LTD RAM3TA^fl»3R^f-^ 
Affirm ( I OBUS) 112-K 112-2K»5Wil-3ft*^) 
fcttL. /hS^r/CASU-ff yytli f*£ffgifl?n 

y9 lCLKcm7ti'/?(<ZttL. 1 t'v hTOCOf- 

( I OBUS) "fcifaaiSflS* 

[0 1871 «i/CASl/^fyy^Cii m 

a-y^s(c. (ss^^ioBuscoir-^s:. nmt 

yUT K UXfl^Y A D D LTtHllJSIlC F I F0 
(0188 3 *S5:/C AS U^f>'y^{;(i ft 

o .y ^ i c l Kmiznmii y ±t y uxm^y 

ADD$r^3LTffl^l^D&x7)IOBUS^f-^ 
5\ FI FOA y7 7tCK0iitf. 
( 0 1 8 9 1 0 1 0 C^fc ±. BSfSlT 1 OM h& L n 
F/\ftXW v-X h^tflf -^COT K l/XA a 0# 
WBCCt>h1&>. JimciOIOBUS (E) IZ&KZ 
iX^f-^DaOSrF I FOa' 7 y t lZM*)&ttfz#>iZ 

dselo (E) swattfcsat. 

(0 1901 ifc, A-Xh2#O^T r -^cOTHUX 
Aa 1 A«»aX'ASfc^ tliitcj; 0 I OBUS <0) 
l:{t}fi?tof-^Dal^F I FO/\ y7r(Cffi0a 
tlfcfttDSELl (0)*«}Sttfl:3*lS. «BaT5^> 
ISAaiLavy HA^m^<-X \*9&Vr-9<ryr ^ 
xAbO^^!?5:c7)T\ ^:/iCJ:0 IOBUS (O)t: 
ffl^t^f-^DbO^F I FO/\'-y7r(UR0Jitf 
fc«CDSEL4 (O) Wmft&tlh. 
h2S@^f~^rKl/XAb l//fflSPfirW. -il 
IOBUS (E) (CiH^^n/^-^Dbl^ 
FIFOy\'v7r(ZBX0jitf^(IDSEL0 (E) ft 

(01911 ULhWNHCJ; 1/CAS u-f f>y|: 

VtT »J 7 x y f»fmW»irai^^. FIFO 

7 rmziittixmizT-ftftrnztii . l^*^ 

T; 0SEL(iMiem2OIIJ^SIt^<^L^T^i 
(0 1921 <Iix^J:0. *§5:/CASU>fxy>'T 

(C. /hS^XCASU-r-ry^ii. rt<i?y4yW&) 
(01931 
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immmA i mi 1 *w%m4<?mmmcom 
&i7Ft7t*y9®z't>h m mi 2\t*mwmA<rm 
tmmz^fctm ? ?mp> ? ^7 r-x m r-x 

hT*?h (F I FO) /< y 7 YteSilfT-fTVh'tv 

yre>-&izmtz>\Bi8&z'Jhz>. ttz. mi 3i**$m 
(01941 *mp>mm i mmscommmifZ^ 
iz^immm^m^mmx^t^. r y ux 

1 0 1 9 5 ] Z<mm. ftm^nT-fft-hntztbcr) 
9p *y ?x y ^H-tL kiXXfrbO S E LcmfflZW) 

[oi96] *zv. ^mmmxn. fifo/W7 

rl06Ottt5-y^EIBi&-BB!lfti. SaBt-f-yTfl. 
n y ? fcfifv vr-* 5: ^ y tt&<W%<r)X\ 9 

ioi 973 hi i zm&Lx?mmm<m&&m% 

OMWr (DOUT) 110' M^D 7 ^i 
*H I C LKtfA1l2iXX\ f ^£LXfrZ> n ZttWUDffi 

mamm 1 orami: mtvt>'h . 

[0 198] (31 2(d±. F I FO/^rlOGfcx- 
9T*}Yrt«r7T (DOUT) 110' 0)r—jr/<XlZ'O 
^T^LT^>^>*\ l*lgr>gfe?Uv;? ICLKtW? 
ilS hy>VX9TK 1 JaB-C«iK5/i45 «yf"E»*« 
ffA^ilTV^W^W^i, MHS1<^IJ!BF5ST# 

(0 1 99] HI 3(C5rr^^5>^H^#fi3UT. * 

(Read) 37> 'FKiiA— * byHIr-^D a 0 
£F I FO/N'-y7rl06*^{B*-t4OSEL0O?Stt 
ftlJi. 37>'FAWI/)^ (/CASM^^-l ) 
-t >f ? /t f^p^T 5 emasgm? o*y^(I^-l CLK 

ffl&RXtt* ( /C AS U A T-yis- 2 ) JM&y 

[0200] mffiss i (rmmm^wxM. zwmi. 

feiveii. JfeW^T 50fia^? a y ?{t^ I C L 
K?Oy?X y -ffJ: 0 „ / \*X h 7 > ? T R 1 jWffi 



tefcSii&CfclcJ:') (h^y^x^TRi^ii 
[ 0 2 0 1 ] f^2<9»«8B 

(0202] 

i»i5 j hi 4ii*m\<nm5(?}mmm<rMtfi 

inttruvtmX'foh. ttz. HI 5(i. H14K5S 
^ym^^5^S0FM^iirr7o y^mOoh. 7 
T-Zh4 >7T-XbTiyh (F I FO) A' 7 7rtj 
«t T*? h> N'77rDO UTco-gffj yjfrmSM 
X'hh* HI 6li*38^S5<A9BHB$^ 

[02031 iMmmzmiLximmmzwTizm. 

(02041 *38WKffitfev^T(±. x-? AttfiS 
( IOBUS) lifflaS^TflWcSfU. ^r-9i)^ 
U-t/l/TU-f (MARR) 120^tfAffi3iiTt^ 
-t^ASM)* (IOBUS) 112. -fcoffl 
tSfl^Sc ( X I O B U S ) ( I7^wUA-i 
^ > 112' (135Wk fcy- HTXT (RAMP) 113i£ 
^74 hT>T (WAMP) lHtcjrORtaa: (AW 

ma) tr>jf^-ys#iTv^4. 

[0205] fllES 1 a99BH!8*fc lal^o^Wd J: 
'h Ije^ML (Read) =T7> FfcJ:*^— X hma 

rt»^o 7 ^ icLK^X7f(;j;i 

U-b/l/Tlz-f (MARR) 120Kf^DaOf^ 
«fi?it7t^&, x-^DaO^Oe^n, IOBUS 

ttAi/ 1 oBusoir ^i^^-^wme^ft: (a 

10206] atc^e^o-y^ox-y^tcStJB+siB^ 

ioBus(o»jrt{,7-uf-^-->?ai<xfc«{i (/wi 

fi) Srffio. 

(02071 -«r^. *l|IUB®^ffi(l^"C1i«? 
ii/CT-^AJU^fg ( IOBUS) 112. 112' lilftS 

"0" Xti "1" Oflfit. ^^fJ-fe/lTU^ (MAR 
R) 120*^c7)aj^-^^ L (Hi-Zffi^. BP^X 
AVV-yvX)fch) <F>3mW?« FIFOA 7 7r 
106" Ji. C^3@5riaif^l>. 

[0208] ZCOtzMZ. F I FO/vy7rl06" (i. 
HI 5(^^rTJ:9(c. ^^cob^'X^R EGO—REG 
4*^ Affile IOBUS^^^/IOBUScO 
fi$:K0iitx2o^7'J yr7Q yr(Cj:^TmBJc$n 
I). 

(02091 -r-** f 2 OC07 'J y 77 n y rtc J: 0 7 

^ 3<x^»s«i. ose Lft^j: owrnvrnt ? 
#i* h 7 yx 7 r v 7 y 9 Zf t tx ffi^j ztxmm 

£ y- h Iffi A 1lt S h 7 y is X 9 T R 2 & 7 y 
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102 10] T—rtfy-y+ZilTlviii ( IOBU 
S. /IOBUS*at(C./Wa(2«.^7-x^L, Hi 
-ZmUZv-y + Uc) HiSlZli.. TR2iTR3c03K 

h. 

102111 ^mmmsnmmzx.ixvL. T-9<rm\ 
<rmm (tsra -o" tfM t mtim-tifiK *>s 

(marr) noA^r-^srif^ajf^. mw&%*£ 

(021 21 Sot. nS8S*^O /^CLKc0aj^i& 

[02131 2r*>. vmmt. tam20&aai 

SI. a5iam3cO^JSffM. 2£liii^^4<0fgSfiBSS<9 
[02 141 

[HSSfl35S6 ] 01 7<i. #?|Hfl</)m6c01giMM£ltt 
[02151 BHdflfcjWc L/c J: ~3 tc. 1512^ 1 <rm& 

mm*bmem5(vmmmizti\ l vat. f i foa> 
~>TX-m\vmfi+7V9 (dcnt ) emmmt. 

l< 1^X7* ••/ h -J?y HS-BX 0 iitrg2£7 n y 7<ox 

v-nzx-ixw. \ f i foa ••/ y t Knwsmfi^y 

7 (OCNT) cr>mmmi. t-Kbi^-tryhnv 
V H SrflM iitfg2g7 o 7®x y ffrb/C ASH 
T>>-!&$: frfcfc LTfi1E;Sftl>gi§7 o -y 7ltf&0i 

~,i i iz£.r>xm\ zti?i\<mmm:mi<-thz.t 

IL<?fo, -lO/^CIi. /CASl^-fryM^iO 
OC NTcOtfflSHtS-?? 5g|^n ••/ ^^x-y^Jg^r 
4 * «7 y h @ffi*^-C#> i> . 
1 0 2 1 6 1 05{i. /CASH fyy*'' i 4 i <9i§ 
%X'f>htz#>. *-HI^**-fcv h3-?yH*ffi0a 
tiBflSJT 1 £7)7 n y ;i 7 ^A»^> (/CAS M -f> i/ 
- 1 ) ^ 7/M*iOB#f a 1T5(C5-Cf^TOCNTi^flfl 
It^TT). fiEot. Tl-T5*t'^>f7/HS5:^i> 

yv-thm&tf-mx'bb. 

[02171 zmmmx-ti. stmimztmit-tzt: 

*>. mieiZM-TJidlZ. DCNT. OCNT^Ct- 
¥WX9*i b3V>K5rK0a>tt^S7a-y^x 

T'DCNT£flJ»Htr&, CASM x^vlCt^TD 
CNTtftfBWIIItig&S. DCNTCO^HT'CASl^ 



I02is \ z\<n£jtcm,m&.tthz\tiz£*)^ o 

10 2191 #m®mX'li. »C«D S E L . O 
SELd#£^f?/M^vCffiflL"On*a<, ggg 
fcfcfrr-^F I FO/\'-y7r(CAaiT3SitSB^KOA?g 

ttitswufs^. ^7t. f iFo^y7Tfflwmm 

<fc£*:-FPvX7-tey h37yK»A«:J:ot}T-) 
Tir>4A { . fg^aiLavyHA^Wmit^T^^-SS 
f£. 0tt(fK»&A. iSHfcnvyFA^mU^-OT 

(02201 

(SBfl^miliLhSttBflU^iot. *%HflT'(i. fttro 
(HI 1 *^OSliOH8eFMcO«^5^mC'i5 

h. 

m2] xwRn&icymffimiztimF i fo/w 

(03 1 *m&&i<mmm<mft*um-htjsh 

(04 1 ^mmm 1 <05iss^)i9^s-^w-s/c» 
^7^sy70Tf)S. 

[05i *m&miwmmm!mrittmm-&tziib 
<r)94$.>7mx-hh« 

[06] *^BfliOM2£OM(yBSIiO«fi!tS:5H11-ej ( ) 

(07 1 ^mm^crmmmmzimiF i foa-, 

( 08 1 *ISBJ}£7)S5 2 <OfgJfcffM<0iM£*IftBJN-& fc*> 
<074 SyTWCfcS. 

[091 *wm&2crmwmnmittmf\-tz>t:ib 

[01 o j ^mn^m3<rmmm ! S:sm-rht:)b^)9 
■i $.>7mx'f>&. 

(0111 *^Bitom4cO^50gSScOtS«^^'t0T'i : , 

(0121 ^wmmAcommmiziufi, f i foa 

•y 7 r&i/x-^ai^n-.y 7 r<Ollfi!t5r>irt0-Cf,S„ 

[0i3j wmnw,4<rmmm<r>Mttmft?htz 

(0141 *^B^S5<OIISI)fMOffi0tt*t1lT**) 

[0151 *^c0^5«OI6SlffM{Ife{tl. FIFOA 
■y 7 T&t/T-?£i;}|A-y 7 t 5r^-riHl«80-C-^^ . 

(0161 *wm&5<rmmM<mftzm*m-htcL 
/twin $y70T'*>s. 

[017] *minwi6<nmm&*mmhtziK<?>? 
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mi 9 ] rnxm (r^x-yfM) met* a 

101 CGEN ^SE^^n'y^±filcI°l» 

102 CDEC 3?yFf3~r 

103 BCNT /^XhA^y? 

104 YBUF rtft*?A7Kl<'X/<77r 

105 PYDEC Xy&TVUXTVTa-y 
121 YDEC Xy^a-y 

120 MARR ^^y-fe/PTU^ 
SA t>X7>r 

109 tg 94 ^yywgm 
113 ramp v-vryr 
in wamp ^>fhryr 

106 FIFO FIFO->vy7T 

107 DCNT F I FOA' 7 7rAWITO»»^ 

108 OCNT F I FOA77 Y\&mVimi]*?>9 

110 DOUT f-^T9h^77T 

111 DIN T-f4>rt-v7Y 
CLK ^;d 7 ^I? 
CKE W£7vv74*-7iim37 
/RAS ftafcWMl^ ^X'v-fl^ 



/CAS W^nvy Kft§\ #XA-fI^ 

/WE 5t»3WHII# % 7^ h>f*-^HIf 

/CS 5W37^KS#. f"y7"-feU?h/*HOT- 

ADD ttSCTK UXfI*§- 

DQ tttfT^a* 

REG0-REG4 l/$/X* 

TR1-TR3 h^/^A* 

i clk nam^n-z^e^ 

RW fS«Bt/SSa^3v/K(l^ 
MORS t-Fl'S^-fe y hrrv/Kii^ 
PEN ^-XhJ^ft^ 
YADD flfilW5^7Kl/X@^ 
PYADD rta»9ATKUX7'y j r3-HS^ 
Y SW V^VTVA ij yJxfflm 

IOBUS r-^Aai^ 

D S E L F I FO/vy 7rf-^7 y *3ffiK 
OSEL F I FOAx.y7raj1ja«H 
Aa0-Aa3. AbO^Ab3 THUXffi 
Da0-Da3, DbO— Db3 ^r-^fl 
T0-T15 fflS 

READ m&&L3^>' FZ^ftWi-iy ViM^jCO 
RSET t-HU^^-fe-y havyHSrflrrwan 



(1^11 





BCNT 




t 1 __ 


ADO— * 
104^ 


YBUP 


JVADO 


105^ 


PYOEC 



£E!t 



/«AS 102 \ 
/CAS 
/WE * 

/CS 

/CLK 



CDEC 



CGEN 



12V 



YDEC 



PYADD YV 1/2 



~ PYADD Ya^.YWB 



113? 114; 



10a-/ «*nr 



TG ~] "AM P WAMP 

t meus 
112 



OCNT 



4 ^107 



DQ- 



DOUT 



*-* DIN 



RPO 

T 



106 
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IH2] 




(H61 



ADD' 



yauf 



104-^ 
10S\ 



YADQ 



P YOEC 



/flAS 102 \ 
/CAS 

/we *" 
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